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DETAILED ACTION 

Response to Arguments 

1 . A non-final office action is discussed below to address all the pending claims 1-17 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-3 are rejected under 35 U.S.C. 102(b) as being anticipated by Itatani et al 
(US 5,188,862) 

Itatani discloses a microwave plasma generating apparatus comprises: an oscillator 
which outputs electromagnetic wave (col 4, lines 5-20) a first waveguide 1 whose 
section perpendicular to its axis is rectangular (fig, 7A). which reads on a first square 
waveguide since the applicants discloses that a square waveguide is a waveguide 
whose section perpendicular to its axis is rectangular on page 3 of the instant 
specification, the waveguide to be connected to said oscillator (col 5, lines 30-34) 
a second waveguide 16 whose section perpendicular to its axis is rectangular (fig, 7A). 
which reads on a second square waveguide since the applicants discloses that a 
square waveguide is a waveguide whose section perpendicular to its axis is rectangular 
on page 3 of the instant specification, the waveguide 16 having front and back openings 
(fig. 7A), the first square waveguide and said second square waveguide communicate 
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with each other through a communication hole formed in one narrow wall of each of the 
first square waveguide and said second square waveguide (fig. 7B) 
Regarding claim 2, Itatani discloses that the first square waveguide 1 comprises a guide 
wall which projects from the other narrow wall toward the communication hole and 
guides the electromagnetic waves 8 propagating in said first square waveguide toward 
the communication hole (fig. 7B) 

Regarding claim 3, fig. 7B of Itatani shows that the electromagnetic waves 8 which are 
reflected by said guide wall and travel in an opposite direction in said square waveguide 
and the electromagnetic waves which are reflected by an end of said first square 
waveguide cancel each other 

3. Claims 1-2, 5 are rejected under 35 U.S.C. 102(b) as being anticipated by Tahim (US 
5,265,268) 

Tahim discloses a microwave mixer comprises: an oscillator which outputs 
electromagnetic wave (col 4, lines 5-20) a first waveguide 14 whose section 
perpendicular to its axis is rectangular (fig. 1 ). which reads on a first square waveguide 
since the applicants discloses that a square waveguide is a waveguide whose section 
perpendicular to its axis is rectangular on page 3 of the instant specification, the 
waveguide to be connected to said oscillator (col 3, lines 40-45) 
a second waveguide 12 whose section perpendicular to its axis is rectangular (fig 1). 
which reads on a second square waveguide since the applicants discloses that a 
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square waveguide is a waveguide whose section perpendicular to its axis is rectangular 
on page 3 of the instant specification, the waveguide 12 having front and back opening 
, the first square waveguide and said second square waveguide communicate with each 
other through a communication hole formed in one narrow wall of each of the first 
square waveguide and said second square waveguide (fig. 1) 
Regarding claim 2, Tahim discloses that the first square waveguide 14 comprises a 
guide wall which projects from the other narrow wall toward the communication hole and 
guides the electromagnetic waves propagating in said first square waveguide toward 
the communication hole (fig. 2) 

Regarding claim 5, Tahim discloses that the waveguide 12 comprises a conductive 
column 78 located in the communication hole (col 4, lines 62-66) 

4. Claims 7-8, 10, 15-17 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Itatanietal (US 5,188,862) 
Itatani discloses a microwave plasma generating apparatus comprises: a stage 15 to 
place a target object 14 thereon, a processing chamber 13 to accommodate the stage 
15 (fig. 7A), an antenna assembly having a plurality of radation waveguide with slots 
(fig. 1 1 ), a demultiplexer comprises: an oscillator which outputs electromagnetic wave 
(col 4, lines 5-20) 

a first waveguide 1 whose section perpendicular to its axis is rectangular (fig, 7A). which 
reads on a first square waveguide since the applicants discloses that a square 
waveguide is a waveguide whose section perpendicular to its axis is rectangular on 
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page 3 of the instant specification, the waveguide to be connected to said oscillator (col 
5, lines 30-34) 

a second waveguide 16 whose section perpendicular to its axis is rectangular (fig, 7A). 
which reads on a second square waveguide since the applicants discloses that a 
square waveguide is a waveguide whose section perpendicular to its axis is rectangular 
on page 3 of the instant specification, the waveguide 16 having front and back openings 
(fig. 7A), the first square waveguide and said second square waveguide communicate 
with each other through a communication hole formed in one narrow wall of each of the 
first square waveguide and said second square waveguide (fig. 7B) 
Regarding claim 8, Itatani discloses that the waveguide has a standing wave driving slot 
7 on the other end of a sidewall (fig. 1 1 ) 

Regarding claim 10, Itatani discloses that the waveguide 16 comprises a reflecting 
member 12 which is arranged on a side of one end and reflect part of the traveling 
waves (col 12, lines 37-40; fig. 7B) 

Regarding claim 15, Itatani discloses using two/ plurality of oscillators ( col 5, lines 30- 
38) 

Regarding claim 16, Itatani discloses a plurality of microwave supply devices including 
antenna assemblies 24 (col 7, lines 34-36) 

Regarding claim 1 7, Itatani discloses that the other end of one radiation waveguide 1 
opposes that of the other radiation waveguide 16 (fig. 7A) 



5. Claim 12 is rejected under 35 U.S.C. 102(b) as being anticipated by Itatani et al (US 
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5,188,862) 

Itatani discloses a microwave plasma generating apparatus comprises: 
introducing electromagnetic waves propagating in a waveguide 1 into a second 
waveguide 16 through a communication hole formed in one narrow wall of each of the 
first waveguide and the second waveguide; the waveguides 1 and 16 having section 
perpendicular to their axis is rectangular (fig, 7A, col 5, lines 10-35), which reads on 
introducing electromagnetic waves propagating in a first square waveguide into a 
second square waveguide through a communication hole formed in one narrow wall of 
each of the first waveguide and the second waveguide a second square waveguide 
since the applicants discloses that a square waveguide is a waveguide whose section 
perpendicular to its axis is rectangular on page 3 of the instant specification and 
distributing the electromagnetic waves introduced into the second square waveguide 16 
to a plurality of waveguides 1,16 through a plurality of openings formed in the second 
square waveguide (col 5, lines 56-65; fig. 8) 

6. Claim 1 3 is rejected under 35 U.S.C. 1 02(b) as being anticipated by Itatani et al (US 
5,188,862) 

Itatani discloses a process for the preparation of diamond film utilizing microwave 
plasma. The process comprises: 

introducing electromagnetic waves propagating in a waveguide 1 into a second 
waveguide 16 through a communication hole formed in one narrow wall of each of the 
first waveguide and the second waveguide; the waveguides 1 and 16 having section 
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perpendicular to their axis is rectangular (fig, 7A, col 5, lines 10-35), which reads on 
introducing electromagnetic waves propagating in a first square waveguide into a 
second square waveguide through a communication hole formed in one narrow wall of 
each of the first waveguide and the second waveguide a second square waveguide 
since the applicants discloses that a square waveguide is a waveguide whose section 
perpendicular to its axis is rectangular on page 3 of the instant specification and 
distributing the electromagnetic waves introduced into the second square waveguide 
16 to a plurality of waveguides 1,16 through a plurality of openings formed in the 
second square waveguide (col 5, lines 56-65; fig. 8) 

supplying the electromagnetic wave introduced into the waveguide to a processing 
vessel 13 through a slot formed in each of the radiation waveguide (fig. 7A-7B) 
processing a target 14 placed in the processing chamber using a plasma which is 
generated by the electromagnetic waves supplied to the vessel (col 5, lines 20-35) 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 4, 9, 11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Itatani et al (US 5,1 88,862) in view of Ohmi et al (6,690,702) 
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Itatani apparatus has been described above. Unlike the instant claimed inventions as 
per claims 4, 9, 1 1 , Itatani fails to disclose that the end of the first square waveguide is 
arranged/the standing wave driving slot is formed at a position away from the guide wall 
by an integer multiple of substantially 1/2 a tube wavelength of the first square 
waveguide/the specific position of the reflecting member 

Ohmi, in an apparatus for excimer laser using microwave, discloses in col 1 1 , lines 
50-65 

T f v vs$ude par or ad the aLaaaia e c ado "-™ 
are Preset sli -sJ l by a -,1m; jro ; * ■ ~„ 
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]-itft„ ^ alsa in c isii-iaSim if ht die scl - crawtral 

the SasvUtitift « ' 

Ohmi serves as an evidence that dimensions of elements of a waveguide vary with the 
tube wavelength/are result-effective variables. Thus, one skilled in the art at the time the 
invention was made would have found it obvious to arrange the end of the first square 
waveguide/to form the standing wave driving slot at any desirable positions by 
conducting routine experimentation in order to optimize the result-effective variables 

8. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Itatani et al 
(US 5,188,862) in view of Inouchi (US 6,184,624) 

Itatani apparatus has been described above. Unlike the instant claimed invention as per 
claim 6, Itatani fails to disclose that the first and second square waveguides have 
different relative dielectric constant 

Inouchi discloses that the amount of the microwave power pass through the waveguide 
depend on the dielectric constant of the waveguide (col 5, lines 45-55) 
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Thus, one skilled in the art at the time the invention was made would have found it 
obvious to modify Itatani apparatus by using the first and second square waveguides 
have different relative dielectric constant in view of Inouchi teaching in order to more 
controllable microwave power distribution in the chamber 



9. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Itatani et al 
(US 5,1 88,862) in view of Choe et al (US 20040250954) 

Itatani method has been described above. Unlike the instant claimed inventions as per 
claim 14, Itatani fails to disclose subjecting a surface of an LCD substrate arranged in 
the processing chamber to a process such as etching utilizing a plasma generated by 
electromagnetic wave supplied to the vessel 

Choe discloses a method for dry etching LCD using plasma generated by 
electromagnetic wave (para 0019) 

One skilled in the art at the time the invention was made would have found it obvious to 
have employed Itatani method to dry etch a LCD substrate in view of Choe teaching 
because Choe discloses that 

"0WI5" :5 j r i! m&s fee mug a ]iqiH «yK!s3 
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Conclusion 
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1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LAN VINH whose telephone number is (571)272-1471. 
The examiner can normally be reached on M-F 8:30-5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on 571 272 1465. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Lan Vinh/ 

Primary Examiner, Art Unit 1792 
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